We isolated and tested 16 microsatellite loci in black-tailed godwits from The Netherlands (Limosa limosa limosa), and from Australasia (subspecies melanuroides). One locus was monomorphic, two loci had null-alleles and one was significantly heterozygote deficient. The remaining 12 polymorphic loci had on average 7.9 alleles (range 5-11) and the mean expected heterozygosity was 0.69. No significant linkage disequilibrium between the loci was observed and all loci were autosomal. Fourteen loci were successfully cross-amplified in bar-tailed godwit (Limosa lapponica). Abstract * LIM14 and LIM33 were not screened as test amplifications indicated at primer binding at multiple sites
Introduction
The black-tailed godwit (Limosa limosa) is a philopatric ground-nesting shorebird, found throughout Eurasia in grassland, wetland, and marine intertidal habitats. It breeds from Iceland to eastern Russia and winters in Europe, Africa, the Middle East and Australasia. It has three subspecies L. l. islandica, L. l. limosa, and L. l. melanuroides (Höglund et al. 2009 ). Recent survey data suggest that globally black-tailed godwit populations may have declined by 30% over the last 15 years (BirdLife International 2008) . The species is qualified as Near-Threatened according the IUCN Red List of Threatened Species. Agricultural intensification and habitat loss due to wetland drainage might explain these declines (IUCN 2008) . To effectively manage conservation programs, information on spatial population structuring, genetic diversity, population size, parentage and dispersal patterns is needed. In the context of a long-term study on metapopulation dynamics of black-tailed godwits in agricultural landscapes (Kentie et al. 2008) , we developed microsatellite markers.
Methods
Genomic DNA was extracted from blood of two godwits from the Dutch limosa population (stored in 95% ethanol at -80ºC, band numbers 3477284 and 3477285), using DNeasy Tissue Kits (QIAGEN). A DNA library was constructed following Hamilton et al. (1999) . DNA was digested using three blunt-end restriction enzymes (NheI, RdeI, HaeIII, New England Biolabs), and ligated to SNX linkers to enable PCR amplification of inserts. Amplification was followed by hybridization to biotinylated oligonucleotides with GT and AC motifs. Biotinylated DNA fragments were captured using Dynabeads (Dynal). Enriched DNA was recovered using PCR. Amplified enriched DNA was ligated into a PCR 2.1 cloning vector, and plasmids were transformed to competent cells using TA Cloning Kit (Invitrogen). 576 positive clones were isolated on membranes and a second hybridization with biotinylated oligonucleotides, using NRET Phototope Star Detection, detected 207 clones with inserts. Positive clones were sequenced with forward and reverse M13 primers using BigDye Terminator version 3.1 (Applied Biosystems) and an ABI 3100 automated capillary sequencer (Applied Biosystems). Sequences were assembled and edited using ChromasPro 1.33 and MEGA 3.1 (Kumar et al. 2004) .
Twenty-four sequenced clones had motif repeats with unique flanking sequences, for which primers were designed using Fast PCR (Kalendar 2009) and Primer3 (Rozen & Skaletsky 2000) . PCR was carried out on a Mastercycler epgradient S (Eppendorf). PCR reaction volume was 12.5 µL, containing 1x PCR buffer (10 mM Tris-HCL pH 8.3, 50 mM KCl, 2.5 mM MgCl2, 0.01% gelatin), 0.7 pmol dNTP (Invitrogen), 0.75 pmol forward primer (Invitrogen), 2.5 pmol reverse primer (Invitrogen), and 2.5 pmol universal dye-labelled M13 (TGTAAAACGACGGCCAGT) tail (6-FAM, NED, VIC; Applied Biosystems), 0.25 U Taq (Invitrogen) and one µL DNA template. PCR condi-tions included an initial denaturation step at 94°C for 5 min, 36 cycles including denaturation at 94°C for 30 s, primer annealing at 54 or 57°C for 30 s, and primer extension at 72°C for 30 s. A final step at 72°C for 5 min was used to complete primer extension. Fragment analysis was run on the ABI 3100. Alleles were sized using 500LIZ size standard (GeneScanTM); allele sizes were assigned with Genemapper 3.7 (Applied Biosystems). Consistent PCR products were obtained for 18 primer pairs, which were screened using limosa specimen from The Netherlands (n = 22). Additionally, we screened melanuroides specimen from Vietnam and Northwest Australia (n = 8). Tests for linkage disequilibrium were run on all data (n = 30). Furthermore, primers were tested on two populations of bar-tailed godwits (Limosa lapponica, n = 37).
Results
In black-tailed godwits, two of the 18 markers yielded inconsistent allele calls. Sixteen loci were tested for polymorphism, the presence of null alleles, allele drop-out, and stuttering using Micro-Checker version 2.2.3 (van Oosterhout et al. 2004 ). Hardy-Weinberg equilibrium tests were run in Arlequin version 3.11 (Excoffier et al. 2005 ). Linkage equilibrium was tested using GENEPOP (http://genepop.curtin. edu.au/ (Raymond et al. 1995) and FSTAT (Goudet 2001) applying sequential Bonferroni correction (Rice 1989) . Sex-linkage was tested by molecular sexing using the primers 2602F (O. Haddrath) and 2718R (Fridolfsson & Ellegren 1999) . To assess allele scoring problems, scoring was repeated independently by KT. Of the 16 loci, one was monomorphic, two loci had null-alleles and one was significantly deficient in heterozygotes (Table 9 .1). The remaining 12 polymorphic loci had on average 7.9 alleles (range 5-11) and have a mean expected heterozygosity of 0.69. No significant linkage disequilibrium was observed (p >0.001). For each locus we detected heterozygous females, indicating that the loci were autosomal. The scoring consistency was 99%.
Fourteen loci were successfully cross-amplified in the bar-tailed godwit (Table 9 .2). Two loci were monomorphic, and a third locus was nearly monomorphic (H O = 0.05). One locus had null-alleles in both subspecies. The remaining 10 polymorphic loci had on average 5.5 alleles (range 3-9) and had a mean expected heterozygosity of 0.50. 
